In a series of 115 spinal cord injury patients four different methods of bladder drainage were used mainly during spinal shock. That is a) suprapubic fine bore cystostomy, b), indwelling Foley catheter, c) intermittent catheterisation; and d) both last methods consecutively.
Introduction
The search for an ideal method of bladder drainage in paraplegics during the period of spinal shock has continued since Curling (1833) described the dangers of catheterisation in such patients. Different methods have been tried, such as cystostomy (Hugonet and Dejerine, 19 19) , manual expression (Besley, 1917; Vellacott, 19 19) , tidal drainage (Munro and Hahn, 1935) , intermittent catheter isation (Guttmann and Frankel, 1966) . Most of these methods are still used today and results have been published recently (Grundy et al., 1983; Marosszeky 1973; Verschueren, 1982) .
Here we report our experience with four different methods of bladder drainage used during spinal shock.
Patients and IDethods
One hundred and fifteen patients were studied (92 men and 23 women). The mean age of the women was 42 years, that of the men being 34 years. Seventy per cent were paraplegics and 30 per cent tetraplegics. The spinal cord lesion was caused by trauma in 83 per cent of the patients. Seventeen per cent of the patients had a spinal lesion due to a medical cause. The methods of bladder drainage applied during spinal shock are given in Table 1 . Ninety-two patients had a single method of bladder drainage during the entire primary treatment. In 20 patients intermittent catheterisation was started after an initial period of indwelling Foley catheter drainage. In one patient intermittent catheterisation had to be stopped because of urethral trauma. Therefore drainage by suprapubic cystostomy was used. In two patients several of the methods were used but our information on these patients is incomplete.
A number of patients had, in the post-traumatic period, a Foley catheter for less than 3 days before intermittent catheterisation was started. These patients were considered to belong to the group who had been treated solely by intermit tent catheterisation.
Results
The following aspects were studied:
1. Influence of the method of bladder drainage on the number of patients becoming catheter free
In tracing such influence a number of patients had to be excluded. For example, five patients died early or went to another centre before re-education was completed. Eleven patients regained complete normal bladder and urethral function, their evolution being based mainly on their neurological recuperation. In another twelve patients other factors were of influence (Table 2) .
Results are compared in 87 patients (Table 3) . Statistically there is no significant difference between the groups of patients treated with different methods (Chi-Square test-Exact Fisher test).
2. Influence of the method of bladder drainage on the length of period before patients became catheter free Only patients becoming completely catheterfree were considered for this comparison. Moreover, as is well known, patients with a complete SC lesion require a longer time to become catheterfree than those with an incomplete SC lesion (Bors 1967 , Fam e.o. 1978 , Perkash 1974 , Vivian and Bors 1974 . Therefore only the group of 51 patients with a complete SC lesion was studied in this respect (Table 4) . Statistically there is a significant difference between the groups of patients treated with different methods of bladder drainage (Kruskal Wallis test = p < 0'001).
The best results were obtained with intermittent catheterisation. To exclude additional influences (apart of the method of bladder drainage used), the following groups of patients with a complete SC lesion, were statistically compared: a) Patients of less than 30 years, between 30 and 50 years and more than 50 years old. b) Male and female patients. c) Patients with an upper motor neuron lesion and a lower motor neuron lesion. d) Paraplegics and tetraplegics. e) Patients with the SC lesion located at the cervical, dorsal or lumbosacral spine. No statistically significant difference could be found in the length of the period between the SC injury and the complete independence of urinary catheterisation in each of these comparisons (Mann-Whitney V-test).
Complications
Only those complications occurring during the first 8 months after the SC lesion were considered.
a. Urinary tract infection
At arrival. When patients were first seen in our centre the urine was already infected in one of 24 patients who had not received treatment elsewhere and in 57 of 91 patients who had been treated in another hospital (Table 5) . In all 20 patients on Foley catheter drainage who had a sterile urine culture at arrival (while taking antibiotics), a significant urinary tract infection occurred within 14 days despite the continued antibiotic treatment. Bacteria in this group of patients were highly resistant. While treated in our centre, all the patients had at least one period of urinary tract infection.
At discharge 29 per cent of the 110 remaining patients had a urinary tract infection. The frequency of urinary tract infection at discharge was compared in the patients with established micturition and different methods of artificial bladder drainage during spinal shock (Table 6 ).
In 22 patients the urinary infection proved to be chronic and a cause for this could be diagnosed in 12 patients ( Table 7) . Most of them had been treated with an indwelling Foley catheter.
b. Urinary sepsis
Sepsis, caused by urinary tract infection occurred in 21 patients ( Table 8) . The conditions in which urinary sepsis occurred are listed in Table 9 . Early renal calculi (first 8 months post-injury), were found in five patients. All of them had a urinary tract infection. Three of them had been treated with a Foley catheter, one with intermittent catheterisation and one with both Fe and Ie. In none of these patients were pre-injury X-rays available.
d. Bladder calculi
These were found in 31 patients (27%). The frequency with different methods of bladder drainage is given in Table 10 . Urinary tract infection was present in all but one patient.
e. Urethral pathology
Urethral strictures occurred in two patients. One tetraplegic patient treated with cystostomy developed a urethral stricture 6 months after injury. His urethra had possibly been injured at the time of his accident. In a 16-year-old boy several urethral strictures developed during intermittent catheterisation. Another three had urethral trauma during intermittent catheter isation but none developed a stricture or other permanent lesion of the urethra.
f. Urethral diverticulum
This developed in three patients after drainage of a para-urethral abscess. All had been treated with a Foley catheter.
g. Epididymitis
Occurred in seven patients all treated with Foley catheter. In two unilateral orchidectomy was necessary.
h. Chronic prostatitis
By a specific localisation test (Kuhlemeirer, 1982) chronic prostatitis could be diagnosed in six patients. All had been treated with indwelling Foley catheters.
j. Vesico-ureteral reflux
During the first 8 months vesico-ureteral reflux was diagnosed by cystometro graphy (Damanski, 1965) in 12 patients. All had bladder drainage with indwelling Foley catheter during spinal shock. Reflux was bilateral in five and unilateral in seven patients.
k. Autonomic dysreflexia
In the group of 38 patients with a complete spinal cord lesion above D7, autonomic dysreflexia was noticed in 15. All had been treated with indwelling Foley catheters. Dysreflexia occurred in three patients only while still on Foley catheter drainage. In 12 dysreflexia appeared when Foley catheter drainage was changed to intermittent catheterisation or shortly after patients became catheter free.
Discussion
Drainage of the bladder is very important in the early care of SCI patients. Artificial bladder drainage is mainly done by introducing a catheter as bladder expression by the Crede manoeuvre can be used only in a minority of such patients (Dollfus and Maury, 1981 ) .
The introduction of a urinary catheter can lead to complications and the avoidance of such complications is a main consideration in the treatment of all patients on artificial bladder drainage.
One way to avoid complications is to keep the period of bladder catheterisation as short as possible and in SCI patients this necessitates an early establishment of micturition. In our series those on intermittent catheterisation regained micturition earlier than those treated by any other method. The same conclusion was drawn by other authors (O'Flynn, 1974, Archimbaud and Leriche, 1981 ) . Pearman and England (1976) found that the highest number of patients became catheter-free if intermittent catheterisation was used. Our results do not allow such a conclusion as we did not find a statistically significant difference in the number of patients becoming catheter-free between the groups treated with different methods of bladder drainage.
Complications were mainly found in the patients on Foley catheter drainage and in this group most of the renal and bladder calculi and urethral lesions were found. In the same group all cases of epididymitis, chronic prostatitis and vesico-ureteral reflux were found. All patients with autonomic dysreflexia in this study had been treated by an indwelling catheter. It is noteworthy that both urinary sepsis and autonomic dysreflexia occurred when continuous indwelling catheter drainage was stopped or changed to another method. In the presence of urinary tract infection such changes in therapy should be done taking all precautions.
Our results related to urinary tract infection do not seem to be as favourable as those published from some other centres. This may be explained by the fact that most of our patients were transferred from other hospitals usually two to three months after their injury and that those patients admitted immediately after injury to our hospital are treated in non-specific departments for an average of 4 weeks. The majority of our patients had a urinary tract infection when arriving at the SCI centre but 73 per cent of the catheterfree patients left the centre without infection (6% under antibiotic treatment). The best results were obtained with intermittent catheterisation and cystostomy. When Foley catheter drainage was used urinary sepsis occurred frequently and urinary tract infection often proved to be incurable. One third of the catheter-free patients who had been treated with an indwelling Foley catheter left the hospital with infection of the urinary tract.
Mainly because of these bad results regarding urinary tract infection the indwelling Foley catheter is no longer used in SCI patients in our hospital.
Fine bore suprapubic cystostomy was used in only five patients in this group. Our experience is limited but the results in these patients were good and complications were rare. We now use this method in patients with SCI combined with cardiovascular problems, traumatic bladder or urethral lesions and prostatic or urethral infections. I t is not unlikely that this method will become more widely used if favourable results continue to be reported (Peatfield et ai., 1983 
